Frequent emergence and functional resurrection of processed pseudogenes in the human and mouse genomes.
Despite the wide distribution of processed pseudogenes in mammalian genomes, such as those of human and mouse, relatively little is known about their roles in genomic evolution. While gene duplications are recognized as one of the major driving forces in genome evolution, processed pseudogenes, which are retrotransposed copies of mRNAs, have been regarded as junk or selfish DNA for a long time. In order to elucidate the quantitative and qualitative contribution of processed pseudogenes to the mammalian genome evolution, we attempted to detect processed pseudogenes by extensively mapping the mRNAs to both the human and mouse genomes, and then we estimated the rate of their emergence. As a result, we revealed that the rate of pseudogene emergence was about 1-2% per gene per million years, which was as high as the rate (0.9%) of gene duplication in the human genome, although the rate of pseudogene emergence was found to drastically decrease in the hominid lineage. Furthermore, 1% of the processed pseudogenes seemed to be reinvigorated by post-retrotransposition transcription, many of them preserving the intact coding regions. Since the expression patterns of transcribed pseudogenes in various tissues were quite different between human and mouse, their emergence might have led to species-specific evolution. Our results indicate that the generation of processed pseudogenes was not wholly futile but instead has been an indispensable resource, driving dynamic evolution of the mammalian genomes.